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$[$ 1, 2$]$ .
, .
1 ([2]) $X$ . James $J(X)$
:
$J(X)= \sup\{\min\{\Vert x+y\Vert, \Vert x-y\Vert\}:x,$ $y\in X,$ $\Vert x\Vert=\Vert y\Vert=1\}$ .
1 $([$2$])$ (i) $X$ V $2\leq J(X)\leq 2$ .
$($ ii $)$ $X$ $J(X)=\sqrt{2}$ .
(iii) $J(X)<2$ $X$ uniformly non-square .
, $\delta>0$
$\Vert(x-y)/2\Vert>1-\delta,$ $\Vert x\Vert=\Vert y\Vert=1\Rightarrow\Vert(x+y)/2\Vert\leq 1-\delta$
.
(iv) $1\leq p\leq\infty,$ $1/p+1/q=1,$ $\dim L_{p}\geq 2$ .
$J(L_{p})= \max\{2^{1/p}, 2^{1/q}\}$ .
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2001 , Kato-Maligranda[3] 2 Lorentz $d^{(2)}(\omega, q)$ von
Neumann-Jordan James , von Neumann-Jordan
$w,$ $q$ , James $q\geq 2$
. [5, 10] , [6]
.
, absolute normalized , 2
Lorentz dual norm , 2 Lorentz
James .
2 Absolute normalized norm
$\mathbb{R}^{2}$
$\Vert\cdot\Vert h^{\backslash }\backslash$ absolute , $(x, y)\in \mathbb{R}^{2}$
$\Vert(|x|, |y|)\Vert=\Vert(x, y)\Vert$
. , $\Vert\cdot\Vert$ normalized ,
$\Vert(1,0)\Vert=\Vert(0,1)\Vert=1$
. $\ell_{p}$ :
$\Vert(x,y)\Vert_{p}=\{\begin{array}{ll}(|x|^{p}+|y|^{p})^{1/p}, if 1\leq p<\infty,\max\{|x|, |y|\}, if p=\infty.\end{array}$
$AN_{2}$ $\mathbb{R}^{2}$ absolute normalized norm . $\Vert\cdot\Vert\in AN_{2}$
$\psi(t)=\Vert(1-t,t)\Vert$ (1)
, $\psi$ [0,1] $\psi(0)=\psi(1)=1$ $\max\{1-t, t\}\leq\psi(t)\leq$
$1$ . $\Psi_{2}$ . , $\psi\in\Psi_{2}$
$\Vert(x, y)\Vert_{\psi}=\{\begin{array}{ll}(|x|+|y|)\psi(\frac{|y|}{|x|+|y|}), if (x, y)\neq(0,0),0, if (x,y)=(0,0)\end{array}$
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, $\Vert\cdot\Vert\in AN_{2}$ h$\backslash$ (1) . $AN_{2}$ $\Psi_{2}$ 1 1
. , $\Vert\cdot\Vert_{p}$ $\Psi_{2}$ $\psi_{p}$ ,
$\psi_{p}(t)=\{\begin{array}{ll}((1-t)^{p}+t^{p})^{1/p}, if 1\leq p<\infty,\max\{1-t, t\}, if p=\infty.\end{array}$
$\Vert\cdot\Vert_{\psi}$ dual norm . $\psi\in\Psi_{2}$ , $\Vert\cdot\Vert_{\psi}^{*}$ $\Vert\cdot\Vert_{\psi}$ dual norm
. ,
$\Vert x\Vert_{\psi}^{*}=\sup\{|\langle x, y\rangle|:y\in \mathbb{R}^{2}, \Vert y\Vert_{\psi}=1\}$ $x\in \mathbb{R}^{2}$ .
$\Vert\cdot\Vert_{\psi}^{*}\in AN_{2}$ , $\Psi_{2}$ $\psi*$
$\psi^{*}(t)=\sup_{0\leq s\leq 1}\frac{(1-s)(1-t)+st}{\psi(s)}$ $(0\leq t\leq 1)$
([4]). , $1\leq p\leq\infty,$ $1/q+1/p=1$ $\psi_{p}^{*}=\psi_{q}$ .
3 Lorentz dual norm
2 $0<\omega<1,1\leq q<\infty$ . 2 Lorentz $d^{(2)}(\omega, q)$
, $\mathbb{R}^{2}$ :
$\Vert(x, y)\Vert_{\omega,q}=(x^{*q}+\omega y^{*q})^{1/q}$ ,
$x^{*}= \max\{|x|, |y|\},$ $y^{*}= \min\{|x|, |y|\}$ .
, $d^{(2)}(\omega, q)$ . $q=1$ $d^{(2)}(\omega, 1)^{*}$
2 Marcinkiewicz $m_{\omega}$ ([3]).
$\Vert(x, y)\Vert_{m_{\omega}}=\max\{x^{*},$ $\frac{x^{*}+y^{*}}{1+\omega}\}$ .
, $q$ dual norm .
$\Vert\cdot\Vert_{\omega,q}$
$\mathbb{R}^{2}$ absolute normalized , , $\Vert\cdot\Vert_{\omega_{2}q}\in$
$AN_{2}$ . $\Vert\cdot\Vert_{\omega,q}$ , $(x, y)\in \mathbb{R}^{2}$
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1 $(x, y)\Vert_{\omega,q}=\Vert(y, x)\Vert_{\omega,q}$ . , $\Vert\cdot\Vert_{\omega q}\}$ $\Psi_{2}$ $\psi_{\omega,q}$
:
$\psi_{\omega,q}(t)=\{\begin{array}{l}((1-t)^{q}+\omega t^{q})^{1/q}, if 0\leq t\leq 1/2,(t^{q}+\omega(1-t)^{q})^{1/q}, if 1/2\leq t\leq 1.\end{array}$
$d^{(2)}(\omega, q)$ dual norm $\Vert\cdot\Vert_{\omega_{t}q}^{*}$ $\psi_{\omega,q}^{*}$ .
1([7]) $0<\omega<1$ . $($ i) $1<q<\infty$
$\psi_{\omega,q}^{*}(t)=\{\begin{array}{ll}((1-t)^{p}+\omega^{1-p}t^{P})^{1/P}, if 0\leq t<\frac{\omega}{1+\omega},(1+\omega)^{1/p-1}, if \frac{\omega}{1+\omega}\leq t<\frac{1}{1+\omega},(t^{P}+\omega^{1-p}(1-t)^{P})^{1/P}, if \frac{i}{1+\omega}\leq t\leq 1,\end{array}$
$1/p+1/q=1$ .
(ii) $q=1$
$\psi_{\omega,1}^{*}(t)=\{\begin{array}{ll}1-t, if 0\leq t< \text{ },\frac{1}{1+\omega}, if \frac{\omega}{1+\omega}\leq t<\frac{1}{1+\omega},t, if \frac{1}{1+\omega}\leq t\leq 1.\end{array}$
1 $(x, y) \Vert_{\omega,q}^{*}=\Vert(x, y)\Vert_{\psi_{\omega,q}^{*}}=(|x|+|y|)\psi_{\omega,q}^{*}(\frac{|y|}{|x|+|y|})$
.
2 $([$7$])$ $0<\omega<1$ .
$($ i $)$ $1<q<\infty$
$\Vert(x,$ $y)\Vert_{\omega,q}^{*}=\{\begin{array}{ll}(|x|^{p}+\omega^{1-p}|y|^{p})^{1/P} if \omega|x|\geq|y|,(1+\omega)^{1/p-1}(|x|+|y|) if \omega|x|\leq|y|\leq\omega^{-1}|x|,(|y|^{p}+\omega^{1-p}|x|^{P})^{1/P} if \omega^{-1}|x|\leq|y|.\end{array}$
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(ii) $q=1$
$\Vert(x, y)\Vert_{\omega,i}^{*}=\{\begin{array}{ll}\max\{|x|,\omega^{-1}|y|\} if \omega \text{ } \geq|y|,\frac{1}{1+\omega}(|x|+|y|) if \omega|x|\leq|y|\leq\omega^{-1}|x|,\max\{\omega^{-1}|x|, |y|\} if \omega^{-1}|x|\leq|y|.\end{array}$
$\Vert(x, y)\Vert_{\omega,1}^{*}=\Vert(x, y)\Vert_{m_{\omega}}$ .
4 $d^{(2)}(\omega, q)^{*}$ James
Kato-Maligranda [3] $d^{(2)}(\omega, q)$ James , $q\geq 2$
.
3([3]) $q\geq 2$ .
$J(d^{(2)}( \omega, q))=2(\frac{1}{1+\omega})^{1/q}$ .
$1\leq q<2$ Mitani-Saito-Suzuki [6] .
4([6]) $1\leq q<2$ . (i) $0<\omega\leq(\sqrt{2}-1)^{2-q}$
$J(d^{(2)}( \omega, q))=2(\frac{1}{1+\omega})^{1/q}$ .
(ii) $(\sqrt{2}-1)^{2-q}<\omega<1$ $s_{0}(0<s_{0}<\omega^{1/(2-q)})$
:
$(1+s_{0})^{q-1}(1-\omega s_{0}^{q-1})=\omega(1-s_{0})^{q-1}(1+\omega s_{0}^{q-1})$ .
(ii-a) $(\sqrt{2}-1)^{2-q}<\omega\leq V2^{q}-1$
$J(d^{(2)}( \omega, q))=\max\{(\frac{2(1+s_{0})^{q-1}}{1+\omega s_{0}^{q-1}})^{1/q},$ $2( \frac{1}{1+\omega})^{1/q}\}$ .
(ii-b) $v^{\Gamma}2^{q}-1<\omega<1$
$J(d^{(2)}( \omega,q))=(\frac{2(1+s_{0})^{q-1}}{1+\omega s_{0}^{q-1}})^{1/q}$ .
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$d^{(2)}(\omega, q)$ .
5([5]) $\psi\in\Psi_{2}$ $t=1/2$ .
$J( \Vert\cdot\Vert_{\psi})=0\max_{\leq t\leq 1/2}\frac{2-2t}{\psi(t)}\psi(\frac{1}{2-2t})$ .
$\psi=\psi_{\omega,q}^{*}$
$J(d^{(2)}( \omega, q)^{*})=J(\Vert\cdot\Vert_{\psi_{\omega,q}^{*}})=\max_{0\leq t\leq 1/2}\frac{2-2t}{\psi_{\omega_{t}q}^{*}(t)}\psi_{\omega,q}^{*}(\frac{1}{2-2t})$ ,
, $d^{(2)}(\omega, q)^{*}$ James
.
6([7]) $1<q<2,1/p+1/q=1$ . (i). $0<\omega\leq($ $\sqrt{2}-1)^{2-q}$
$J(d^{(2)}( \omega, q)^{*})=2(\frac{1}{1+\omega})^{1/q}$ .
$($ ii). Let $($ $2-1)^{2-q}<\omega<1$ . $s_{1}$ ,
$(1+s_{1})^{p-1}(1-\omega^{1-p}s_{1}^{p-1})=\omega^{1-p}(1-s_{1})^{p-1}(1+\omega^{1-p}s_{1}^{p-1})$, $\omega^{\frac{1}{2-q}}<s_{1}\leq\omega$ .
(ii-a) $(\sqrt{2}-1)^{2-q}<\omega\leq\sqrt{2}^{q}-1$
$J(d^{(2)}( \omega, q)^{*})=\max\{2(\frac{1}{1+\omega})^{1/q},$ $( \frac{2(1+s_{1})^{p-1}}{1+\omega^{1-p_{S_{1}^{p-1}}}})^{1/p}\}$ .
$(ii- b)\sqrt{2}^{q}-1<\omega<1$
$J(d^{(2)}( \omega, q)^{*})=(\frac{2(1+s_{1})^{p-1}}{1+\omega^{1-p_{S_{1}^{p-1}}}})^{1/p}$ .
7 $([$7$])$ $($ i $)$ $0<\omega<$ V2–1
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